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ae Formerly publiſhed half a Sheet 
| & on this Crews and having diſ- 
188 poſed of «ll Iprinted, I found 
KHa5%.S Iy ſel, Eg ro Print 4 
more, to gratify thoſe who bought the In- 1 
' ſtruments of me, but conſidering with my © 

ſelf the ſcantineſs of that paper, I took the | 
pains to write alarger.wbichſhould be more | 
effettual,and as I hope will give better ſatiſ- 
 fattion.”Tis confeſt that there iswery little * 
new in this (as in moſt other Books written \ 
nov 4 days) but what may ov pos among | 
former Authors, My chiefeſt. care herein | 
hath been to collefs and alter ſo that it might | 
Verſe, 


'To the Reader. 


ſerve my preſent purpoſe. As for theTnſtru= 


ment 2 ſelf; being carefully made and gra- 
nated as 1s here deſcribed, Tknow of none 
for Portableneſs, Mniverſality, and exatt- 
zeſs,that doth exceed it, I mean with reſpect 


ro its finding the hour whereby it becomes 


abſolutely nfeful for any Gentleman 40 carry. 
' in his pocket, or to rectify his Watch op 


Pendulum by it ,&Cc.T have cndeavoured to 
Þ. be a; plain as poſſible for the ſake of young be.. 
' ginners,thatthe reading of this mightCreate 
in ſome a farther Inclination tothe Mathe- 
- mnaticks which 1 heartily: wiſh may wil 
| mot 'only as they are my Trade; and conſe- 
' gliently it is my Intereſt topromote them, but 

| Were: they are of ſo great and general 
' oft aud advantage to the Kingdom. ” ah 
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| THE 
| DxscRIPTloN and UsEts 


Fa Of the General 
HOROLOGICAL RING: | 
OR 
| | Univerſal Ring-Dyal. 
| . Ofthe Nome 


| His Inſtrument ſerveth as a Dyal to find! 
the hour of the day, not in one place only 
(as moſtſorts-of Dyals do) but generally in all: | 
| Countries whether Northern cr Sonthtrn ;, and {4 
therefore it is called the General Horological 
Ring, or Univerſal Rinj- Dyal. | 


2. The Parts, 


It conſiſts of theſe parts, viz. 1. A little: 
Ring and its flider tohangit by. 2. Two cir» 4 
cles which fold one within the other. 3. A Di#-.. | 
meter a crols in the middle, 4, To this Diamzter- , 
there is another ſlider, + = ; 
(Þ2 A 3 | 3» Th 


—_— — D—__ 


- fig.l. is thus divided. 


of the day. 3. The e£quinodial is divided into 


Deſcription and Diviſion of 
' 3.The Name of cach part. 


The names given to the parts are : 1. The 
Iittle Ring and its ſlider is called the Carſor of 
theMcridian,and is repreſented(figl.)by the let- 
ter Z.2.0f the two Circles,the outexmoſt 7 1 
AM MM, is called the Aeridiay, and the inner- 
moſt /£ e e/ e/Azis called the eAquinottial. 
3. That which crofſeth the middle noted with 
A A is.called the Bridge,or more properly the 
Axis. 4 The ſlider within jt noted C is called 
the Curſor of the Bridge or Axis. 


4. The Diviſiens on each part. 


 One-fide of this Inſtrament according to 
1. The Curſor of the 
Aeridian hath but. one diviſion or Notch as at 
9. 2, One half of the Aferiasarn is divided into 
twice 90 degrees, which are again ſubdivided 
into halfs, and. theſe halfs are diſtinguiſhed 
from 'the- Degrees, - by a ſhorter line, theſe 
Degrees are numbered at eyery:ten, from their 
middle O both wayes, by 10, 20, 30, to go, 
and in theſe Degrees are the Latitudes of pla- 
ces. reckoned when. you would find the how 


244. 
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. dayes, every diviſion expreſſing 2 days, except 


- 
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- Or eenene—_ 


the Inflirument. 35 
24 hours,and each hour is ſubdivided intoeight 
parts, viz. halfs, quarters, and half quarters,and 
ſome of them have the hours divided into 12 
parts, and then every diviſion ſtands for five 
Minutes of time, whereof 60 make one hour, * 
theſe hours are numbred with I. II. III. &&c. 

to twice XII. from the two oppoſite paints in '| 
the Meridian where this Circle is faftned, 4 On | 
this ſide the Axis is. divided into months and ' 


in Fane and December, at which time the alte. 
ration of the Suns courſe 'is almoſt inſenſible 
for feveral days together, theſe Months are } 
known on one fide the ſlit by theſe Letters, | 
I. F. 2M. A. M. I. Signifying, January, February, 
March, April, May, Fwne, on the other fide by 
theſe, /. 4.5.0. N.D. for Fuly, Auguſt, Sep- 
tember, Qttober, November, December. 5. The 
Curſor of the Axzs hath a little hole through 
it and a line a croſs the hole, which line when 
it.is uſed is to be ſet to the day. of the Month. 
[The other ſide accerding to figwre 11. hath 
only the Meridian and the Axis divided. 1. The 
Meridian hath a quadrant or go Degrees divi- 
ded on it, whole center is at H. Theſe Degrees _ 
are again ſubdivided into halfs,. and. this 1 call 
the Luadrant of Altitudes, it ſerving togive 
the Alticude of the Sun by,the. ſhadow ofa 
P1N,, c 


[+ Deſcription anda Dzviſi, on of 


- Ping or” ſuch like wire, which ſhall be ſtuck 
# upwright in the Center or hole 7. 2, The 
| Axir0n that ſide the flit D'is divided into twice 
23+ and tumbred both ways from the middle-O 

by 10,20,Geand this is called the Line of Decti 
nation, its uſe being to give the Declination of 
theo,cc.Onthe other fide the flit R,are divided 
| four hours and a half, whichare again ſubdivi- 


[ 
ded , Numbred by = HL =_ 


4 
and this line is toſhew . Sur? S ciſing andſet- 
ting at Londvy,, but becauſe it is particular this 
_ Line is left out in moſt Dyals. The Curſor on 
this fide. as on the other hath the little hole: 
and a line a crols1it, t | 

Beſides theſe diviſions on each fide, on the 
inſide- the ZquinoRtial, in the middle,is aLine 
upon which is graduated the 24 hours, and 
parts agreeable to thoſe on the fide deſcribed in 

. 

Fs Note that the Inſtrument thus made is pene- 
ral, and will ſerve whereſfoever you afe, and. 
therefore moſt proper for Seamen and thoſe - 
that Fravel far. But for ſuch as ſhall uſethem 
- about*theſe his Majefties Dominions, it will. 
be ſvfficient to have but one Quadrant of Lati.. 
tudes raduated,and no more than 18 hours or 


DRFex uts, viz. from 3 in the morbing to-9 
at. 


SUNS Declination. 


ſets on. any day. at London or ary other PR 


) 


"Uſes of the Inflrumem. | &” | 
at night, and then the/Inſtrument may be 
afforded. ſo:much the cheaper. - 


Uſes of the Inſtrument. 


He Principal Uſes of this Inſtrument 
(although Targer may be made to 1 
many more) areas followeth. 


$8427 57 59) 


: i Knowing the day of in menth tokind ge 


2.- To find the Altitude of the Sun at the | 
Meridian and al] Hours. » | 


3.-By knowing the Suns Declination oy 
Meridian Altitude, to find- the Latitude of». 
any place. _ | 


4- To find the hour of the day. IPs | 
5. To find at what time the Sun riſecand, | 
lying” under the ſame Latitude. 


f 


6. To find what days and nights — \ 
the year are equal. 


Us: 


—_ 
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6. To find the Suns Declination. 
Usz 1. 


To get the Suns Declination by known 
the day of the month. ef 


E Xplanation, 


THe Sun moves not alwayes in the qui- 
. & noctial, but Declines from it ſometimes 
_ toward the North, and ſometimes towards the 
South, every. day,£ither- moving 40-it;.or in a 
Circle parallel to it, this diverſity: of:tnotion is 
| called the Suns Declination , now about the 
10 day of Zfwch and 13 of September the Suns 
- courſe is in the Zquinocial, and then he is laid 
| td have no declination, and from the 10 of. 
March to the 11.3 of September, the $Sun-moves 
- of the North -fide | the /Equinottial, and it is 
- called his Northern Declination, alſo from the 
13-0f September to the 10 of Marchhis motion 
being on the South ſilegis called Southern D exl:- 
ation. By this variety of the Suns motion, is 
caufed the diverfity of Seaſons and inequalities 
of day and night. Note alſo,thar the greateſt 
declination on either fide exceeds net. 23 De- 
Sreesand 5, Now to find it, ' 


The Rule 15: 


Slide the- Curſor of the Aris to the day Fea 
| . 


To find the Suns Declination. LA. 
month, and then;turn it on the other fide, #* 
| the diviſion croſſing the | ſame hole will | 
w the Suns. Declination inthe Line D. | 
te that the Axis may be turned without tur- 
8 the whole Dyal. 


Example I, 


March the 10,1 {lide the Curſor to the day of |] 
> month, and turning the other ow [| 
on-Rtands- at O,which ſhews the'Sun} thno i! 
ooes that Gays but moves' in: the &- 
noctia 


| 
: 


Exmmle 2. 
April the 8, I ſlide the Curſor to the day of - 
z month,and turning theotherſfide,the d ivift- 
ſhews 1x Degrees to be the Suns declination 
that day Northward. 


Example 3. | | 
oiteer the 20, the Cunſor being Get to:ithe || 


£ on. the other ſide it will ſhew; + Dep.tor 
> Suns., declination. in, that wh tO the | 


xthward, 4 
Us3 E | 


__  —_ 


6. To find the Suns Declination. 
Usz 1. 


To get the Suns Declination by knowing firſt 


the day of the month. | 


E Xplanation. 


THe Sun moves not. alwayes in the qui 
. & noGtial, but Declines from it fometim 
toward the North, and ſometimes towards t 

Souith, ©yery. day,£ither- moving 10-4t; or 18 
Circle parallel to it, this diverſity: of itnotion. 
called the Suns Declination , now about t 

10 day of Zfarch and 13 of September the $ 

\ courſe isin the Zquinocial, and then he is la 
| td have no declination, and from the 10 « 
March to the 113 of September, the Sunmove 
| on the North fide | the AquinoRtial, and it | 
- called his Northern Declination, alſo from t 

13-0f September to the 10 of March his motio 
being on the South ſideis called Southern'De56/ 
ation. By this variety of the Suns motion, 
caufed the diverſity of Seaſons and inequalitit 
of day and night. Note alſo;that the 74D] 


declination on either ſide excecds not. 23 
Srees and 5, Now to find it, 


| The Rule is: 
| Slide the: Curſor of the Axis to the day 


A abs A... 
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e 


the-month, and then;turn it on the other ſide, 
and the diviſion croſling the ſame hole will 
ſhew the Suns. Declination inthe Line D. 
Note that the Axis may be turned without tur- 
ning the whole Dyal. 


| Os Fell f ot 
March the 10,1 lide the Curſor to the day of 


Declinatian that Gays but Moves in: the &- 
quino&ial, 


Exmmyle 2. 


the month,and turning theotherfide, the divifi- 
on ſhews 11 Degrees to be the Suns declination 
on drags day Northward. 


—_ 3» 


_ Oftober. the 20, the Curſor being ſet to! the 

day, on the other fide. it will ſhew 14. Deg.for 
- the: Suns, /declination.- wh that -_ t0 the 
ob ad 


To find the Suns Declination. & P} 


j 
"'F 
| } 


[ 


the month, and turning the other fide,the di- | 
viſion-tands at O,which ſhews:the'Sun hathino | 


April the 8, 1 ſlide the Curſor to the day of } 


? Us3 | 


. To find the, Suns Altitude, | 
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p*. © To find the Suns Altitude on the ' _ || th 

Ip © Acridian andall Hohrs. - I hi 
f yt | | ; | 1 

Explanation, th h þ 

it 


® 7 Sia Altitude 'or height of the Sun is the | ,, 
\ the number of deg. contained between the | 1. 
* middle or Center of the Sun, arid the Horizon 
.or - Circle which bounds” our fight, and the 
Meridian Altitude is'its height"every day juft 
-at 12: aClock, the Sunat that'time coming to | 14 
- touch the Meridian. To find it, © © ©. 


| The Rule ss-: Fu 


1» When the” Sun-{hines ſlide thediviſion on 
the' Curſor of the'Meridian'to the beginning of Þ fe 
" the Degrees info. 1:marked with'@, then turn | j5 
. the Dyal and' ſtick a wire orpin uprightinthe 8;, 
; hole H, fig. II. and holding it by the little Ring || yn; 

turn it gently towards the Sun, ſo that the 
ſhadow of the Pin may fall among the Degrees þ 
- inthe Quadrant of the Altitudes, now the Deg, Mz 
| whereoh: the ſhadow? falleth' is the: Suns Alti- I*** 


| - ride at that time; but to know the Meridian wry 
' Altitude you muſt obſerve the Suns height juft diy 


- at: 42, now that you may be ſure to have I 
| ; right 


4. 
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' on the Meridian 


the morning from its riſing grows higher and 
higher untill it comes to the Meridian where it 
F- is higheſt, ſo having paſt the Meridian, - all 
'the Afternoon it grows lower and lower untill 


it ſets : Wherefore the Suns greateſt Altitude: ; | 
on any day is the Meridian Altitude for that 7 


day. PF 
. Examples, | 


| ON | deg. hs 
Mareh the 10th. )the 'Suns Meridian p38 28 
April the 8h.( Altitude, at London )49 
O-tober the2orh. ( will be found by the.) 24 28 
Fune the 11th. 


Now before I proceed further to ſhew the 


uſes, it will be necefſary to explain ſome terms *. 


in Aſtronomy, ſuch as I ſhall here make ule of, 
| Chat the young PraRitioner may with more cate 
underſtand what follows. 


a I. Degrees and Minutes. | 

| And firſt what is meant by Degrees and 

Minutes, All Circles according to Aftronomy 

are conceived to be divided into 367 parts, 

which are. called Degrees,every Degree is ſub- 

divided into 60 Minutes, every Minute into 60 
B 


23 


J —_— | -- i: > 
right make ſeveral obſervations juſt about 129 4 
and the greateſt is the trueſt, for as the Sun all 4 


foregoing Rule tobe. 61 53 4 


- CONTI" OI + we Fm — +. -"M L 0" LN 
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he 


Seconds. 4 . 


to Afﬀtronomical terms Explained, 
Secongs,&c. 'So that one” Degree is the three 

'. hundred and fixtieth partof a Circle, and one 
. Minute the 6oth part of a'2egree, &c. Now 


'balf muſt contain 180 deg. the Qyadranr, or 
_ quarter part of a Circle, contains 9o deg; fo 
* likewiſe one deg. containing &o Minutes, 45 
Min. are 3 quarters, 30 Min/are one half, 20 
Min. one third part,. 15 Min. arc one quarter, 
12 Min. are one 5 part, to Min. are one 6 
part, 5 Min. are one 12part, &c. On the Me- 
rTidian of the. Dyal F:g.I, there are two Qua- | 
drants,, Or twice. go Deg. graduated, one of || 
which next /V P is called the Northern Qua- 
drant of Latitudes, and ſerves for thoſe places 
whole Latitudesare on theNorth ſide the Equi- 
noctial, the other is the SouthernQuadrant,and 
ſerves in South Latitudes, 


2. Meridian. 


[t is a great Circle imagined in the Heavens, 
lying direly North and South, dividing them, 
into tiwo equal parts, the Eaſternand Weſtern, Þ 
paſſing through both Poles, and the- Zenith | 
and Nadir; to this Circle when the Sun'cometh 

F- it all times it is noon or midnight, and-note | 
| thatevery place hath a ſeveral Meridian, _— 
| by UC 


£ 


the whole Circle containing 365 Degrees, the. 


— _— nr wr —_— _ 
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Aſtronomical Terms Explained. 11 
ſuch as ly diretly North and South one from: 


the other. : 
23. Poles, 


The Poles are two imagined pyints in the 
Heavens oppoſite to cach other,one North the 


other South, + 
4. Ax19, 


_ A Right Line imagined to run from one Pole 
fo the other,is co''-1 he xp. 


J 1-27 a $8t7th. | 
. The _ Zenith or Vertex is the Point inthe. 
Heavens direQly oyer our heads, 
6. N, adir . 


The  Nadir is the oppoſite Point to the 
Zenith, \t being direQly under our fect. 


T1. Equinottal, 
The Equineftial is agreat Circle imagined 


1 torun dire&ly Exft and Weſt,it exaRly croſſeth - 


the Meridian,and lyeth in the, middle between 
the Poles, and divideth the Heavens into two- 
equal parts, the Northern and Southern, yhen. 

B 2 "the 


12 Aſtronomical Terms Explained. 
the Sun moves in this Circle, which is twice a 


% 


F throughout the world, 
8. Tropicks. 


the Heavens into two unequal parts, they are 
Paraffel to the EquinoQtial;-and diftant from it 
- 23 deg. 39 min, one_on the North fide of it 
the other on- the South, theſe Circles are the 
utmoſt bounds cf the Suns Declination. | 
9. Latitude and Eleva***S* the Pole. 
The Latitude of any «.. ,. is the Number 
of Degrees containt@ 'between' the Zenith 


Degrees are counted” in the Meridian , 
- Either on the North or South ſide of the Zqui- 
 NoCtial, according as the place is ſituated, 
This Latitude is always equal to the elevation 
| of the Pole, which- is the number-of Degrees. 
" in the Meridian contained between the Pole 
and the Horizon; thys thoſe that live under the 
 ZXquinoQtial are ſaid to have no Latitude, and 
' thoſe that live under the Pole, if any ſuch there 

be, are in go Deg..of Latitude ; hence allo it is 
- manifeſt, that thoſe' places which are ſituate 
direAly Eaſt, and Weſt one from the other, have 
ofic aid tlic ſame Latitude. 


- 


Ko. Colatitude. 


year,the days and nights are of an equal length. 


The Tropicks are two lefſer Circles dividing. 


© of that place. and 'the'* Aquinoial,. which. 


ym —. —-o._ 2 


| 


Tv find the 'L atitnde, 13. * 
10.. Colatitnde. 


The Compliment of the Latitude is the 


number of degrees contained between the _ 


Zenith and the Pole, which is alſo the ſame - 
with the diſtance | between the ZEquinoRial 
and ' the Horizon,. or ' it is ſo much. as'the 
Latitude wants of 9o Deg. for ſubtra&t the 
Latitude from go, the remainder is the_ ' 
Colatitude. | - 


EY Us, III. 


By knowing the Suns Declination and Meridian 
Altitude to find the Latiinae. | 


: | The Rule. 


T: the Shs declination be North , ſubtraft 


it from the Meridian Altitude, and the re- | 
mainder is theColatitude,but if the Suns Decli- 


| nation be South add it to the MeridianAltitude, ' 


..and the Sum ſhall be the Colatitude, which 
. ſubtracted * en go Deg, the remainder 
* is the Lititude. 


- B35 Example .. 


F "et 


4 Ih | To find the Latitude, 


FE xample | 


_  #arch the 10.the Sun hath no Declinatton, 

©. and1 find the Meridian Altitude at Loxdon, to 

| be 33 deg.23 min. therefore 38. deg. '23 min. 

. Sabtradted fromgodeg. the remainder is 519d. 

- 32.m. the Latitude of Zoran, and by this we ' 

fre when the Sun is in the ZquinoGial, its. 
 Merilian' Altitude is equal to the Compliment 
of the Latitude. 2h 


Example 2. 


April the 8, the Suns declination-is 11 deg. 
North and its Meridian Altitude 49 deg. 28 m. 
now fubtra& 11 deg: from.49. 28. there reſts 
38 deg. 23 min- which ſubtra&ed aguin from. | 
90 there reſts. 5 1.dep-. 32, min,.the Latitude | 
F. xequired. 8 


Example 3. 


... . Oitober the 20.the Suns Declination;is r4 d. f : 
- South,and the Meridian Altitude-is 24 4: 28'm. 

then add 144. to.24 d: 28 m. the ſums 38'd. 
28 m.. which ſubtraQeg from go d. there reſts: 
53 9d. 32M-..as before. | 


Example | 


— 


© To findthe Latitude, mo k 


Example 4 


Thius if the declination were 23 d,z0. m.. | 
' | North and the Meridian Altitude 65. 10M. 
the Latitude would be found'to be 45 d. 20,m. | 


« Let the Declination be' 129. 15 m. Soyth,. * 
and the Meridian Altitude 399d. 40 m. the Lar: - 
would be 38d. 5 m. Note that theſe Ruleshold 
g00d only for finding the Latitudes of ſuch 
places as ly to the North of the Aquinedial, 
for. South Lat. the contrary are. trye, for there - 
if the declination be North, you muſt add it as. 
ou do now when it is South, and if the” Suns” 
Dedination be South, , you muſt ſubtra@'it as 
you do here when it is North.” 047 
+, And leaſt it be thought troubleſome to find 
the, Lat. there is added ar the end of this Book þ 
a Table of the Latitudes of the 'principal 
Places in England, Scotland, and Ireland. So that 
| heing near, any of thoſe places you may make Þ 
"| uſe of the Lat. ofthat'ptace, for ro ot'26 miles | 
| | 48: this caſe will "make a yery infenſible or nd- | 
' Alteration, Ce 2011 24.208 i 


: 
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dal , 
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"16 To finathe Hour and what 
Us IV. 
To find the Hour of the day. 


Not that although the EquinoRial fold up 
| within the Meridian to render the Inſtru- 
* ment the more portable, yet when you would 
| find the'hovur, the ZquinoRial muſt be drawn 
- forth according to fig. III and *tis a littleRay or 
ſpeck of light that coming through the hole of 
the Curſor of the Axis falleth upon the line in 
the middle of the ZquinoRial and ſheweth the 


hour. 
. The Rule. ny 
-. Firſtthe Latitude being got by the foregoing 
Rules, or by the Table at the end of this book, 
Aide the diviſion on the Curſor of the Meridian 
- to it,cither in theNorth-or South Quadrants,ac- 


- the Curſor of the Axis to the day of the month, 
Thirdly open the Equinox as far as *twill go, 
which is juſt to croſs the Meridian, then gueſs 


' Axis towards the hour you gueſs, that the Sun 
may. the; better ſhine * through the hole, and 
| holding the Inſtrument by the little ring ſo that 
it may hang freely, move it gently this way an] 
 $bat; till the Sun ſhining through the hole you 


A yy =. fed ome wo ad | toad -- 


| rording-as the place is ſituated. Secondly ſlide + 


as near as you can at the hour, and turn the .. 


cal 


each. Part then repreſenteth. 1; 


can diſcern alittle Ray or ſpeck of light to fall 


_ upon. the ZquinoQtial within fide among'the,, 


hours and parts, now the: point in the-middie-, 4 


fine whereon the Ray falleth is the true hour. 
A little practice will: make it very eaſie. F;.IIl, 
repreſenteth the Dyal as it- is when you would 


find the hour, where the Curſor Z is ſet to the, 
Lat. of London, Fi 32. the Curſor of tue Axis | 


is ſet to the day being 4pri/the 8, and the x 


quinox is drawn open to Croſs the Meridian, * 4 
Now when the Dyal is-thus fet, and ſhews the +7 
true hour, the Meridian'ofit hangeth direaly-” * 
North and South, according to that imagined” 
in the Hea ens, the point' N, P-repretents the® 


North Pole, SP Reprefents the South, the 
. Curfor Z Repreſents tho Zenithzandiits opoſte 
point A repreſents the Nadir ; the Axislyeth: 
according to that of the World paſſing from.Pole. 
to Pole, the points of VI and VI in.the ZFqui- 
noctial ly direly Eaſt and Weft, and the middle 
line within lyeth according to the true Zqui- 
noCtial in the Heavens. 71 | 
Usz V. 
To find the Suns Riſing aud Setting. 


T Ote this line of Rifing/and ſetting is/par-? 

-N ticularly for the Latitude of- Londen, or+ 

any othicr place , ſituated-direaly Eaſt.or bene 
'om 


” 
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18 To find the Suns Riſing and Setting, 
from it, but it may indifferently ſerve the | 


whole Kingdom. Note alto that the great 
figures ſtand for the Riling and the other for the 
ſetting. 

| The Rule. : 
| Slide tkeCurſor of the Axis to the day of the 
Month, then turn the other fide,and the divi- 


| fioncroſſing the hole,ſhews the Suns Riſing, and 


Setting in the line R.. 
| Example 1. 
I flide the Curſor to 24#rch the 10,and on the 
other ſide;it fhews VI. ands, for then the Sun 
riſes at 6 and ſetsat 6. | 
| Example 2. 
April the 8,1 ſet the Curſor to the day,and on 


hn. 


| the other ſide itſhews V, and 7,which is 5 for 


the Suns Riſing and » for its Setting, 
Example 3. 


Otteber the 20, the Curſor being ſet tothe 
day,on the other ſide it will ſhew the Riſing to 


be at a quarter after VII, and the Setting three J 


quarters after 4. 


F 


Now having found the Suns Riſing and - 


Setting, you may likewiſe from thence find 
the length of the day and night, for double the 
time of the Suns Riling,and you have the lenge 
0 


and by it the length of Dayior Night. 19. | 
of the Night, and donble the time of its ſettings” ! 
gives you the lengthiof the Day, as will appear 
| bythe three following Examples. - ', - | ; 
| Example IL. 


March the 10, the Sun riſes at 6 and ſets at - 
6, now twice6 is twelve for the Jength' both 'of 
* | day and night. | 
| Example 2. 


April the 8, the Sun riſes at 5 and ſets at 
7, now twice 5 is rothe length of the Night, - | 
> | andtwice 7 is 14 the length of the day, | 
| Example 3. | 
Oftober the 20, The Sun riſes ata quarter 
| after 5 and ſets at 3-quarters after 4,now twice J 
| | 7 andaquarter is 14anda hal! for the length of J 
* | the Night, and twice 4 and 2 quarters is 9g and 
an half tor the lenghth of the day ; in all which 
Examples it appears that both the ſums of the 
length of the day and night being added toge- 
ther will make 24, the hours contained in a 
natural day. | 
| Uszx VI. 
To.find what days and Nights throughout 
| the year are Equal. 


The Rule. 


He Days on one fide the lit are equalto: | 
the days on the other, Example 
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[| - Slide the Curſor to Merch the 10, and the. 
F- day equal to it will be found on the other fide, 
+ .Sept-the 13,So equal to Aprzlthe 8 is Auguſt 

.the 14. And the day equal to the 20 of O.Zaher ' 
I} is February the Second. | "49-1 
Now theſe daysare ſaid to beequal each to 
© the ether, in theſe reſpeas, 1. inrelpeR of the. 
© Suns: Declination, it being '0n both the ſame. 
| *.2. Of the Suns Altitude, for what Altitude the YÞ<4! 

- Sun has on any hour on one,the ſame will be }_ 
its Altitude on the ſame hour on the other. I*r* 
© :3- The Time'of the Suns Riſing and Setting 

© - 45 01 both the ſame, 4. They are equal in length Buck 
| both of Day 2nd Night. Rs 
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A Table 


Buckinghamſhi re, 
ambricg Hire, - 


ardi ganſhire,'. 


Larfarvooſhire, « 


F-3E" 
; 


-Kiheſh ire, 
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. A Table Sr agua ls — ad = on exihe 
| Principal Places in every Shire dt ate . 


n £1 Ro | 
$ Aberiſtwith. 


——_———— A 
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En gla ndand Wales. 
Shires, Places Names. 
; | | 4 Beaumar is 
f Angleſey, Holy- head, X 
+ I8 Abington, .' ; 
IBerkthire, 3s Newbery, 
_ Br Reading. 
Bedford, 
Bedfordſhire,  PDvodabe, - 
Beaſt 
Brecknockſhi re 5c Br - ROY 


| 's Alcsbury, 


Buckingham. 
Ely 


digan, 
Carmarthen, 


Carmarthenſhire, 3 Ki dwelley. 


Bangor, 
naryon, 


ger, 


''ICheſter, . 


Nantwich. 
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The Latitudes of Places 
 Shireg, © Places Names, 


: Heh > Cardiff. 
; SGaninire $*- 


Truro. 
Carliſle, 
Cockermouth. 

. { Cheſtertield , 
CDerby. 
Denbigh, 
2Rath thyn. 
Exe, | 


: Fallmouth, 
Cornwall, ITh Lizard, 
Cumberland, | 
Derbyſhire, 
Denbighſhire,. . 


Exeter 
Plymouth. 
- | Dorcheſter, 
Dorſet ſhire, & vhaftsbury , 
oo hiin if Weymouth, 
Durham , ns; Haeand, 
| | Colcheſter 
Eſſex, Harwich. ' 


Flintſhire ; "os Aſaph, 


Devonſhire, 


Glouceſterſhire, TSvtceer 


The Latitudes of Places, 


Places Names., 


Portſmouth, 
ampſhire, 


d. 
$O 


outhampton, 50 


Wincheſter. 
{ Hertford, 


55 


"v1 


Hertfordſhire, = Forte 


Herefordſhire, _ {Herctord, 


Huntingronſhire , } Huatington, 


Man,Douglas, 
» Wight, Newport. 
Canterbury, 


ſochefiar. 
Lancaſter. 


Lancaſhire, Mancheſter, 


—— - oY L... 


Harborough . 


Leiceſterfhire, Leiceſter 
p | 


Lincolnſhire, 
Stamford, 


Merionethſhire, - 


,CI 
| I2 
F2 
F2 
F2 
49 
49 
54+ 
FO 
Fl 
I 
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Middleſex, 


Monmouthſhire. 


Montgomeryſhire. 
Norfolk, 


Northamptonſhire. 
Northumberland, 
Nottinghamſhire, 
Oxfordſhire, 

Pembrgokſhire; | 


Radnorſhire. 
Rutland, 


The Latitudes of Places, © 


Places names, A@, 


Stanes Fl 
Uxbridge. Fl 
Chepſtow, 51 
Monmouth, xF1 
. Montgomery, 52 


Qian, DON, FI 


pool. 52 
inn, 52 
onich 52 
Yarmouth. 52 

3 Northampton, 52 
Peterborough. 52 
Barwick, 55. 
Newcaſtle. 55 


eigen x <8 
Workenſope.” 53 
) Danbury, 5I 
Oxford?” Fl 


5 $t, Davids, 2, . 
 C£ Pembrook, Fl 


3 Preſtein, 52 
Radnor. 52 
Okeham, F2 
52 


mM, 
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Shires. 


Shropſhire, 


Somerſetſhire,. 


Staffordſhire. .' 
Suffolk, | 


Surrey , 
Suſſex, 


Warwickſhire, 


Weſtmoreland, 


Wiltſhire, 


Worceſterſhire;. 


Yorkſhire, 


The Latitndes of Places. 


Places Names, d. 


Ludlow, 52 
3 Shrewsbury, _ 52. 
Bath, $1 
Briſtol]. Fl 
Lichfield, 52 
Stafford. 52 
c St, Edm. Bury, 52 
2? Iptwich. 52 


s Guilford. Fl 
Chicheſter, Fo 
Lewis. 5O 

$ Coventry, 52 

Warwick. 52 

$5 Apleby,. 54 

F4 Kendal. 5 

C Marlborough, 51 

2 Malnsbury, $1 
Salisbury, Fl 


Kidderminſter 52 
Worceſter. 52 
Bridlington,. * 54, . 


Doncaſter, * 53 
Hull, FZ} 
Leeds, 53 


Y.ork, 
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The Latitndes of 
 Emuaceat 


places.in Scotland.” 


' Placesnames,. d. m. 
Aberdten; 57,06 
St Andrews, ' '46- 24 
Barwick.. 55. 50 
Punblain, F6 20, 
Dunbricon. 56, 10 
Dunbar: 56 03 
Dundee, 56 31 
 Dunfrces. 55 03 
Edenburgh. 56: 04 
Fair-bead. 53 43 
Glaſcow, 56 O5 
Irwin. 55.50 
Iſles of Orkney. 58. 50 
Kaithneſs, v7 48 
Larnack, 55 51 
Montrols. 56 44 
Nairn, - $7 JO 
Perth. . or ..t, | 
Johns Towne:59 32 
Sterlin, 56 15 | 
pro. 54+ 57 


þ 
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The hatitndes of | Places, 
The Latitudes of | x1 


the moſi Eminent 
places in Ireland, 


Places names, d, m, 


Armagi. 
Athloon, 


- Bantry, 


Belfaſlt. 
Calhell. 
Calkerlalth, 
Clare. 
Corke. 


_ Craven. 


Droughdagh. 
Dublin, 
Dundalk. 
Dungarvan, 
Dtnnagall.. 
Galloway. 
James Town. 
Kildare... 
Kilkenny. . 
Kingſail. 
Knockfergus. 
Limrick. 
Londonder 
Longford., 
Slego. 
Waterford, 
Wexford, * 


57 
thy to Place an Horizontal Dyal upon 


a levell Plane, and|fo find the Meridian 
ſeveral wayes. 


1. DRepare a ſmooth board.or Stone, and 
? 1 place it truly Horizontal or levell, 
which may be done with ſuch an Inſtrument as- 
the Artificers call a Plymb-Ryle, or otherwiſe, 
then find the hour of the day. by ſuch an In- 
ſtrument as is before deſcribed, or by ſome 
other, as true, or having a good Watchgo to 
ſome Sun-Dyal that you know to go true, and- 
ſet the Watch-by it, afterwards turn the Dial 
(which you are to place ) about ,' untill it 
ſhews theſame hour with your Inſtrument -or 
Watch, and there faſten it. | 

2, Or having prepared your plain as before, 
near the middle of it ſet up a wire which 
ſhall ſtand  exaQly perpendicular or upright; 
and the Sun.Shining; clear, obſerve a little 
before Noon when the ſhadow of the wire is 
at the ſhorteſt, and there make a point; and 
through that point and the center where the - 
wire ſtood draw aline,upon-which'place the 
12 a Clock line of your Dyal,and fix it. 


3- And which is better, near the middle 6f> ; [| 


your Plain. chooſe a point as a. center, and, Þ 
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28 How to ſet a Poft Dyal” 
thereon deſcribe a Circle of a convenient 


- bigneſs, and ere&@ a.wire at Riglit Angles to 


your plain as before, then obſerve in the 


forenoon when the ſhadow of the top of | 


the Pin juſt toucheth the Circle, and there 
make a mark, and again in the Afternoon 
watch when the ſhadow of the top of the: Pin 
juſt toucheth the Circle, and there make ano. 
ther Mark, then with a pair of Compaſſes 
divide: the ſpace between thoſe two Markes 
into two <qual parts, and there make a third 
Mark, through this Taſk point and the center 
of the Circle where the wire ſtood, draw a 
line andiit ſhall be a true Meridian-line. This 
laſt concluſion may be done with more eaſe, if 
there be ſeveral Circles deſcribed 'one within 
anather. on the ſame center, alſo then you 


may make ſeveral obſervations for the - 


doing it with more certainty. 

4. The Meridian may be found by the help 
of a good magnetical needle, well made and 
fitted to a ſquare Box, if in the uleing of it 
there be an allowance made for the Variation, 
the uſe of which-is ſo plain,evento thoſe thar 
have but ſeen them, that 1 think it needleſs 
here to treat of. 

I ſhall ſet down only two ways more, which 


"will require more knowledge in the Mathe- 
maticks: 


- _y . 
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Several wayes toprojett, - 29 


maticks than any of the Former, and fo con- 
clude, The firſtis in Dary's Mſſceltanes, 
page 22, thus. | 
1, Let a piece of Mettal or Wood be 
made a true Plain, then in ſome convenient 
point thereof ('taken as a Center,) ere a 
Gnomon of ſufficient length at right angles to 
the plain, this. done ,, fix the Plain truly 
Horizontal; ſecondly if you take the-Suns 
Co-altitude ( that 1s his-diſtance from the 
Zemith) 3 ſeveral times in one day,and accot- 
ding to the Stereographick Proje&ion having 
a line of Tangents by you ſet off from the cen- 
ter of your plain or foot ef:the Gnomon, the 
Tangent of half each arch upon his re{peRive 
Azimuth or Shadow (continyed if need be) 
made by the Gnomon, at;that Inſtant when 
the Co-altitude is taken, 1o ſhall you inſert 
three points upon the plain. Thirdly if you find 
out the Center to thoſe 3 inſerted points, then 
a right line infinitely extended by this Center 
found and the foot. of "the Gnomon or the 
Center of the plain, is the true Meridian line. 
2. The other way, is by the help. of the 
Suns Azimuth, and it is hinted in moſt Books 


_ of Dyalling, thys, .1. 'Your:;plain being pre- 


pared as before, hold up a ſtring and Plummet, 


fo that the, ſhadow of the ſtring may fall a 
croſs 
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x 4 Meridian line. 

} - croſs an aſſigned point in the plain, and in the 

8 fame line of ſhadow make anothes--point at 
fl a convenient diſtance from the firſt, then 

ww through theſe two' points draw a right line, 

WW ſecondly at the ſame inſtant get the: Suns 

W Azimuth or Horizontal diſtance from the 


' 
THY 


: 
] 
'T: 


chords by. you, ſet off the angle of the Azi- 
muth from the affigned point, either on the 
weſt ſide of the line drawn, if your obſervation 
be made inthe Morning, or on the eaſt fide if 
your obſervation be in the Afternoon , 
" and. draw the line, ' Thirdly this laſt line ſo 
drawn ſhall be inthe true Meridian, 19 
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Pave 8 line 15 delethe, Page 13 and 14 


Heavens, _ Page 19 line 14 read length.1 


rea4 Complement. Page 17 line 14. 784d 
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{outh part of the Meridian,and having a line of - 


| 5 Cc 


| P+iin 9g read ſubivided and numbered. 
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All forts of Mathematical Books are 
ſold and Inſtruments made relating to 


Arithmetick Aſtronomy, Geometry, 
Trigonomerry., Geography. ArchiteZure. 
Surveying. | Navigation, F ortification, 
Stereometry. Opticke.. Gunnery. 
Gauging. Dyalling. Mechanicks,&6. 


At reaſonable rates: By Henry wynne, 
near the Sugar-lof in Chancery-Lane, 
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